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(57) Abstract: A method for separating and recovering dimethyl terephthalate (DMT) and ethylene glycol (EG) from a polyester 
(polyethylene terephthalate (PET)) waste containing foreign matter, which comprises a step of treating a polyester waste in the EG 
containing a depolymerization catalyst at 175 to 190°C under 0.1 to 0.5 Mpa and removing the solid foreign matter floating on the 
surface of the resultant liquid reaction mixture by the flotation method, a step of removing the residual solid foreign matter from the 
resultant mixture by the solid-liquid separation method, a step of subjecting the resultant solution to distillation and condensation and 
recovering the EG having distilled out, a step of adding a transesterification catalyst and methanol to the resulting residual solution 
to effect a transesterification between the residual solution and methanol to thereby form DMT and EG and subjecting the resultant 
reaction mixture to a recrystallization treatment followed by a centrifugal separation treatment, to thereby separate the mixture into 
a cake of DMT and a mixed solution, and subjecting the cake to rectification to distill out and recover a high purity DMT, a step of 
subjecting the residual mixed solution to distillation to recover methanol, and a step of subjecting the resultant residue to distillation 
to recover EG. 



WO 01/30729 Al 1 mil lffll»l H HI Iff llflf Rll I n III ION IIIII Hill fllll Flf! If 111 If fill If Ji fill 



(57) 

IWj}^t* ,, JxXfJK* ,| iif^fL'7n-h (PET 

) ) HSl»^f.fi/7^i/Syyf;i/ (DMT) & x * U > $r y □ - 
;u (EG) £#8104X1- SfcfeK, # 'J x X r ibBM® * x tf'Jxx 
T^^S^M^^^OEG^tifc^T 175-190 0. 1 — 0. 5MPalc: 

Sib Lfcx^ V > 7* 'J n-rt^|5|j|XL. IS^S^lz, xxx;u£ 
DMT c n £ @ & L . SSS^^ti:, s£g&JI£afeL 



WO 01/30729 PCT/JP00/07289 

"Jj Iffl s 

*' 'J i x f iHIft^ b f b 7 y y f ibS^'xf 1/ y ; 'J 3 

fii«jT?* o T .J: in ) f, W^Jjig^ £ 1" £ £ & lc &5 1" * {> ©f 
* * „ IE (3 f¥ L < £ l£ % * |g hj§ (± # U x =f- u > x U 7 ? U 

u 7 ? u- h (KIT. 'J xxf;Hlft fciSKf* z 

-9- -f ? ;u % -9" — -7 ;M If •< 7" ^ * ;l/ 'J t 'f ^l/'ii'CHL 

*• 'J x^f^Si^^jgffijSigi; J: 0 SJin- K coffin t ©(= 
£<tt§7f 'JT^'Jf'f 7 ;M£ N in ;b g> & " in If t " co « ft £ 



WO 01/30729 



PCT/JPOO/07289 



*tw;:&§LT(±^<5# % m h ft tz ') V J 9 /i, fit D ° D (i njg \) >? 
X U 7 ;U*> > r U 7 ? U- h ©Jgg * £ £ 14 HUT-** 

o 

S*'Jffl tin W^iiWT * *<, X ') x XTiHI^^i^ 
ffi ft.£ ft fc «> % * y r ;i/ * u > x u 7 ? u - h m 14 o fl 

v-wt<t%m<D?££. tin o , H£$tmJkvmmm&R±<D 

ffifr £ (iff* L < ft i*. 

r £ Kit LSfU flit" a * ;l/ y -y- >f 9 )l feftWint^*. 

HP*». EUXLfcstfy xXT^mH^^ * (J^T. MeOHt 

& d t £ 0 ) tSJC^*^ rb7?;Hy^fjb (|^T 
, DMT t m IE t £ Z t # tb & o ) t T ;u * U > 7 'J n - jl, t L T 0 
IX "f ML*:* 'J iXfiHIU?;^ 'J {t'&'fonfttz 

T ic 7K 9f fi? L T f U 7 ? ;u if t 7 )l * U > / 'J n - ii t * m f 

4^st)iD'bnT^s, in^T^ibyt-f ? ;u & & g ^ iz 

a < <t^«B «rfflS5SH^ffl-r « Z t ft ~C * 6 £DT- % ft £ 4) I? $J ffl 
#*Tftifc ft*. 

'J x 7. r ;U W*4 , $. *' y * U 7 > ft £ tfmWll&ft t Ltai 



2 



WO 01/30729 PCT/JP00/07289 

<D h Z M g'J L tz h <D ( VX T s JS # 'J T )l * U > x b 7 7 U - h £ eg 

15 "T ***** ) (z *>HuS5#S8jttJ|40>HA(±fittJi^ 

o SBA L fc£8j#l4l±Ji<-K y7/b4U>rU7?b-h WTM^fF 

%4t> sKti. @lX««l^-eSl», HfbLT, tt§8£®*gflK tiff 

0>$g N is, * rofftroHets i;*&n#a*. sk n £{b#* 

XzfrZGmikmil'&yiiB&LL, 0^ L/c DMT „ 7il*l/>/'J 
$1 if (w a £ ft * ;K U T ;U * U > x U 7 7 U - h £ #J ffl 1" * K It 

o 

f l/7^U-h*xf U>/ij3-;l/ («T, EG £ BSI5 -T * Z. t 

i> o ism t< 7 'J =i y v X - x x f L T IT < & 

195t SJfifrfcS* fctt «K ®S 195- 240 t t?Hife 3 n T ^ * ± 
IH 7* y 3 'j •> x m T- (± PVC ©M^iwfcfci; pvc * f fc JR 'J 7 ;i> 
H>rn? u - h <d T I a ;u y -y- 7 ;Ki , -t © jg ffl ft B H t* 
* o fc „ i f:Sfe U:*' 'J 7ib* b >f 1/ 7 n - h ^ t^f:* , 'J 

W^lSlw J: 0 @JR Lfc{b£tt©,SJt£C£T£ * * £i^Hlia<*o 

i fc. *' 'J t b 7 ^ > y xxf iHIic^^, ijtfco 

r y =i y •> x - x x x ;u £ JC tz * a x fl ft ft T ** i> t , * 



3 



WO 01/30729 PCT/JPOO/07289 

■J * U 7 * > L tz 0 SfctiSft L T x gl^HLfcO, il£ 

i.M&)izmmr'$> ^ tz. 

T j|§ ffi L , -e (7) $ rK V 7 ;u * U > r u 7 ? u - h £ HeOHftffi L % H 
4#BB¥ 8 - 259728#^«1*li, i£lt^lt*''JxXT 
U 7 7 ;H££:EG£ * EJiR-r & HP *> „ |h] L* < 7 ;u tj U ft£#j£ 

Bfcw * y^mt^ 1 1: &tan urn #&miz* o . is*<««iictt 

0 *) , $ £ L T iK 'J t 1/ 7 -f >^'titlt^ 

* u 7 ;u * u > x u 7 ? u - h * * (D #m%. t ft II g| 

liMS Lti^/cfc, c w ^ h ?k 'j * u 7 -r > $• -r <s 

£ £ SIR @ &<JJ$# £ Eft* £ £ ?# ft ^ k&tf h •? tz . 

#BB¥11-21374 ^&«TM±. 7 JU * 'Mb £ ® # T 



4 



WO 01/30729 



PCT/JP00/07289 



Z h iZftmW- 11 - 302208^ ^|gT*(i N T )l ij x ) ItSVqOW&T . 

£ 7u ?£ #$| ^ £ ft T ^ * „ £ £7) 7? & (Z *> ^ T It , if 
;u©#fttz J: 0 s *D7jc^»l^«)SJ!oE^«:iS< 1" 6 z. t it X- * * l j- 
M#T(3 J; o £ ft £ f U7 ? M,K £ £ S *© 

^rat^cRiJi ©Rift in L ^ t ^ n &^tz a 

* £ BJJ li . # U x f- u > f U 7 * U - h * l T £ * L % 

$ tug ^tt,fjx7rjnii (^{1 

I' > ^ U 3 - * . J: < EJ JR* * £fc l J: } * 4 © 

* 51 b^i; 1 4 ; f ij x x f ^ S I|j ^ b t b 7 i •>' ^ f ;b S 
xf U > ^ y 3 £ ft EI ft-*- l/>f |/7^ 

Wt" */-KU x;f rt/Jgftftfc, TEIS ( a ) ~ ( f ) : 
III (a) : ilH^'Ji^T^ii^S:, ,f 'J xxf ;HS?l^fiii 
Sttxf U>yja-jnii|:aALT 175- 190 °C © ffl«, 0.1 
~0. 5MPaOE^TI3*i^T«ia U ft £ ft tz <t> 13 $ t ft -5 



5 



WO 01/30729 



PCT/JPOO/07289 



IS ( b ) : II ( a ) i ii Jfi L A: j£ fi£ 9i h , C CO $ $ (c # £ 
ft, 1*1 (a) izfe^r, ffcffilc^jg Lte^-? fc!S^M!#)#£, @ 

m#m& iz X o T -f 5 Ig N 

IS (c ) : IS'(b) *a«Lfc • ««[L, §thL 

x ^ u > $r i) n-;u^0j|xf-6IS % 
III ( d ) : IS ( c ) *aaLfc&S£i;:, xxr ^XftRJCtt 

X f iliiiSlE ^ tTf b 7 ^ ibly > f b > ^ 'J 3 - 

St&fi£$fe LI fb7? )Hv / ? )U 0) f - 9 tmSfcfc t lz#m 
L , hTi IS y - 7 (z g ff Si £ fi£ L T iij |£ co x u 7 9 /H£ v > f- )l 

z a aj £ * , dti«-ia|j|xt-*is. 

Iff ( e ) : IH ( d ) SrSJi LfclWIS»^S«lc, j&g&Sfcifc 

1*1 ( f ) : IS ( e ) *aj|UfcJS9»i:IiiaitJ|LT, x 
f - U > 'J n - ;u £ § Hi $ -£ x zft^M-t*!*!, 
K W&tt* * c: i: * tt« i: . 
*HW<o-»||lHli|X^fficis^T > IflKIg (a) Ci^Tffll^ 

* > Kfr b<t4S*bJllfnfc^/j: < it l 8tf>&!ft£$££* 

0. l-l0%t t* d * Li>. 

, SithHA, ± V y -7 i» <D -h )i> X > & j£ , SSS7>^>, B 

Mffiia * & & b a tf n & < tt nttt,':tA<jfH 

*?g s 3cQ#MM&(ci> INT, iffilBIS (a) T'S^tiii 



6 



WO 01/30729 



PCT/JPOO/07289 



f- b > 7 D □ - jkdM£ , MIS*' 'J xx t ;uJIilti<7)fific7) o.5~ 

*56Hfl©»BllHliR^&^*j^r % mils ill ( c ) iz*>(7*^e • 
»«lfllflF«rs 1. 33kPa~0. 133MPaO J£ti T \z. is T ft £ 

ft * *''Jifb>fb7? u - h 1 1± a ft * *' y x x 

r ;b > *' «J tttffc fcf ^ ;u . *' >J igft b* - U f > % *-'Jtb7o, ** 

'J X ^ U > , T 7 ij ;u % U - 3 > n 7 -fe ^ _ j, > # y t - j(/ y ;[/ _j 

-^tt*tt55«5«H, £JS N 11*4, fe*h Mtttb^tt, ±«K « % 

#fSiy!<&ftKlH|JK5&i;:*5^T % MIS*" 'J x x f )i>mm® * i:i 
^^ttin, y xf- u > x u 7 ? u - h t am tt Z # V x x 

U - h > 'J h 'J^f b>fl/7H-F, # V 7' f- U > -f U 7 ? 

u - h ^ * ft « m tf n ^ '> £ < tt nt^tfc(Dn,T 
*fi^©»at@'R^s6(z*j^T, mis*' y xxx/ujiiiiiMfiig 

♦ aEafcKIIHxattfcis^T, mifSIfi (b) T-»*$n*H 
x ;u „ T 7 'J ;u , u - 3 > % 7tf-K # 'J b - ;u r ;u 3 - ^ % 



7 



WO 01/30729 PCT/JPOO/07289 

tlfcx* u > 7 y 3-^*, WISIS ( a ) 

K > M'l£^MS8*t > # 'J 1j - ** * - K ** } ) 7 U ? > „ # 'J ?LK 

, f> a t>atf ntz'pu < th \ 111 ( a ) 

T 120— 175 °C . 0. l-0.5yPa©EaTK*iNT&3LTi8«*H 
$-mifEX^ (a) ^Mtili (g) i<$bl:tint^TiJ: 

n 2 ii % #>jti/7^ > * st> *• >j x x 7- )\>mmfa iz mm £ n s 



8 



WO 01/30729 



PCT/JP00/07289 



# £ 8fl £ (I ^ T , *' l Jifl/Vfl/7H-h^i^^H 
*<TIHIS ( a ) ~ ( f ) ic ll^tt $ n*. 

Iff ( a ) : fiaffijtf 'J r )imm®i, # 'J xxf /HSl^MI 
^tt'if U > 7' U 3 -JHflC&A LT 175- 190 t 0) fflg, 0.1 
~ 0. 5MPa<7) T K is i> T M L , m titzfcfcmmcp lz<g t H Z 

>i(z «fc 0 »4t4IS, 

IS ( b ) : II ( a ) fcffijfi Lfc^^fr b , i W & 4nc # £ 
ti % Ig (a) tcii^T, &Mi;if?&Lftfr ofc@^g!fei5}£^ IS 
a£#St& (3 J: ^> T S Il % 

II (c) : III ( b ) ZMMLtzmmftZMg • 3 tb t 
fcxf- U > r .j 3 _ ; U £ [pjjix^ £ ig s 

iis ( d ) : iis (c) zmmvtzmgftiz, x* f ;i,^g5RfS«i 

xf;^|^ic;$ -frTx u 7 7 jH-; y f ;i/5y'xf u > 7* u □ — 
§t&fi££fe lit U7 ?;ui£v^ ^;u©^-? tmsmmtizftffi 

III ( e ) : III ( d ) *a«LfcHifE«£S«u: , ^g&H££fe 
IIS ( f ) : IIS ( e ) LfcBSafc&SftHfcifc LT, x 

x U > 7" U =1 - ;u £ g tB £ , c:n«:i5i«R-r*ia, 



9 



WO 01/30729 



PCT/JP00/07289 



*%wj5mizmz n*# y xxx nmmmo^.^^^ »; x * 

U 7 9 U - h £ ti m tt <5> # 'J x t. r ;u , X y & ft t* =. )\y „ # >j j&ft 
b ' - 'J t' > , **'Jtb7rA ** y x f- u > % t 9 y ,/u N u - a > 

*'>7'7 -v ?&tm&ttfr£tt*Pfr £Slf nfc'>tt 

7 ? U - h % ^'Jif b>t7H-K *''Jh^f bVfb7 
? U - K ^' 'J 7'f 1/ >f 1/7 ? U - h ft £ gf ^ £ 3 { f ft A: 
< tt llttt t©T^o TUl\ 

u 7 * > ti % <j x f- u > 43 <fc / 1 tz ti „ # 7 a f u > ^ a a 
Hire* y xxriHiftEficift t Ltti n^titii±^^gs^ 

11(a) 

III (a) (ZfcOT. *''JxxfiHl||(i, # y xxir/b8?fi 
tMI^ttxf U > r u D-;nts{z*^T % 175- 190 t ©fig 
. »H< ti 180- 185 t ©fflfifcfc^T, 0. l~0.5MPa, 0 £ L 
< (4 0. 1-0. 2MPa©E^JTl3*5^T^ Ma^ti, # 'J x x x ;u#)B 

0. 1-0. 5MPa^E77T(ciJt^T, II (a) <7)MSJf# N 175 

°c t * m9fl¥ft^B»M^ft < tt 0 ±m$)mvi&T-t 

1 0 



WO 01/30729 



PCT/JP00/07289 



190°C Hm*. * t % IS ft ft 
0 g6W3Ht£ftO D D DR£f£T£ 6. * fcE# #0. lMPa*8® 
«ESE«*<'iSBift OIStfJIHtizft 4 an^i^^i; 

*$£±©®fr l < ft ^ ? ^sp^e^r*. 

# > & Jfi N it <t ift / 7 ;u a * 2/ K £ ft & p t> ii if ft fc '> ft < 

jpfiti, ffifcjK y -f )umm%}<nn&z%mt lt 0. 1-10% t- 

0. 1 - 5 % v tb & z. t # J; 0 $? * L ^ . en 

WE»M'&ltt«^ffl^?>n*^Ji<k^tttt % 7^*y&JR % 7/u 
*'J±i^I, f- * > . -7 > # > , 3m';ik , 7 > f- =e > „ 
lb\ -fe U ^©MA^iii'tiSi L < , Win N &is£ 

> fcft biltf ft* c: 

o 

fcs siiia^'jixf^ii^oiio o. 5-2ossf& t -r-5 d t >&< 

5IH<, cfc 0 *f * L < it 1 ~ 5 SMfg T- * <& . :«J:^j:IIit 
T- x U > 7 U 3-;l/^i>§:t|;J; *K 'J xxf^JIIttO 
JBtt^fcfcJ:*mg»fi£l$M®£ft*fflJ»JU xf- u > /y n- 

IS (a) l-*>*^*H¥fi^feai^MJctt»Jo»JI8tift^A<, ±1S 

I 1 



WO 01/30729 



PCT/JP00/07289 



c t 4t»#*A<. ajKofllff * lift* ©Miktz 

o 

rmthtm'&ommmh&g.^ mmm&W)tiK t~ zmmtr , alb 

IS (a) ©»M*te»a<fc7 L/cft £> Ci\ ?# £> n 

b t ft h m&gyjo) 7 *> N c: ojSjftojRB l t^«hjbh 

IS (a) -PSBiftjttffi tSJSIf £ mBfttftf y * U 7 j >&t>V 
3Ui # y I, > Z. 
IS (a) Id** int. R)£ig»«Ei;:S± L fc|fc*Lfc 
JSo^SJCSift*. IS (b) izm-t*. 

is (b) (cfcox, RjssiK4>^ ^nctinti^ift 

roHft^tlf&ftti, ££SW*y-7- (# "J Aft t*-;u®JJg(PVC) 
, ** »J Aft t"- U f> ft US ft £*) *RfC# y xxt 1 ;!,, 7 9 >) frffi 

1 2 



WO 01/30729 



PCT/JPOO/07289 



t*(cjSL*T, &<D#ntau ttmmtazz, s^$:t^ 

IS ( b ) ©SlftM J: Of#^>n£PVC 14. WMt Lt, t tzlt 

mmw>) t lt#S! • igiR'rntf «t a^asm j: o ?# ^n/cpv 

C <D % H (C l± , Jff *° 'J T )V * U > r U 7 ? U - h £ £ ts x * u > 7 

(EG) AMUUl^Wf, £ L T IsJiR -f £ if £ 

ti , IS ( a ) ^ t £ m <D x * u > $r «j a - >v r* c o a® £ ft 
»t4:iA«ff4L^. «8fc8KB5fci±, is ( a ) 
f- U > 7 'J 3-/U£{$i< LT* < HAM, HjR^St L/iPVC £i±£ 

N DMT N 7lbn>/'j3-)K * 9 J -to* t tz 14 t* X t K a + 
4X L fc 11 JftSS * (z R« feflj # £ i n * £ 14 ft in. 

is (b) <D&ttiz£ t)&t,n&&L&mm*pizts^x , ,-Kyxx 

4<d* i) zf-?- n £ n t ^ * . c: 3f 3' v - ^ A, /c* ^ £ 
liI8 (c) CfiAt*. IS (c) Hfc^T, 

is (c) (u*5(t sis • mm^^nzitmmitu < > i^^co^g 

IS ( c ) 14, 140- 180 °C OffifiT-fTfrtt * I 

I 3 



WO 01/30729 



PCT/JP00/07289 



i*^H(, i^ffiL<(± 1 50~ 170 t T- & * . 

is ( c ) Kfctj- • mmmrtit, set. aEToi^n 

T-lTbnt t J: ^i'xf u > 7 "J □ -JK£$£# 198t 

x pvc o«i i95rj^±^a*iitt*», mmftmmitiz 
*5^t % t & -3 /spvc #&*i£a,t- < * uhz^i&l 

, 3£@ • *ffiJE#lil.33- 100kPaT-** d ttfiftt L < , 6.65-26 
. 6kPa fcfc^T. SSIglft^T^ :t*<J:0Jfi Ll\ :»I 
HI ft , & © # * 0) x ^ U > 7 'J 3 - ;i/ (D % fiii^^'J xxf /HI 

ttcwt *MJt$#, 0.5-2.0 i;/i5iT'te$n5:ii^i 

Ii ( c ) (C *> l> T gift $ n fc x 9 U > 7" ') 3 - ;u £ , ig ( a 
X*I ( c ) 0 % ^eajat LTgtS Lfcg^tli ( d ) (3 

U 7 7 ;u ft v y ^ ji, a x ^ U > 7* 'J 3 - ZtoRfc 
Sp'^H^BIoa^MilJ'JI L s $ £ U:jfii&£l!&3«:«E LTf U 7 7 

;u»y y 7 fca^sa^c^n l % mist- 7 tz mm 

Ii (d) Izfci^T, xxx;u2&£j££65~85t O&JgT-fli&fe 
LTtfb7^Hy/f^ (DMT) jjg^ 
43|ix^ U > 7* 'J 3-;^|H:#{EtS«^, DMT OlHRStfffi 
< ffll frj $ n * O T- > * U 46 1 m ( c ) 13 J: 0 , x f- u > 7* U 3 - /U 
5r[o]i|)lLTi>< rot-|>4 0 z <D 46 % 18 ( c ) 13 «fc 0 f# t» n * n 
S»ti:*ljiif U > 7* U n -ji<d# x ) ixf JUIH^iW* 
IH-Wt &mmJ±*£, iftj & £ o c: N 0.5-2.0 U:tt*£-e« 

1 4 



WO 01/30729 



PCT/JPOO/07289 



m%>i(Di±&mmzmm t lt, y.*y-;u* 150-400 ii%gA 

f££JCffll*l roff^ii, 0. 1-0. 3MPat?fencf «fc < , ^fcxxr/i^ 
&£j£SJgti65~85°C £ CI t * L 

ISxXx^&RFSli 0.5- 5 H#RB7^7 llll©fl/7 
?)Hv^f^ (DMT) fr\ y- ? / - ;b ( MeOH) i: , xf bvjnja 
— ^ (EG) t (VmSmWtplzft&LX^Z * v V -#f#<x,ft£ 0 c 
<D Z> 7 ] ) —fr h DMT £ IhJ i|x 1" S IZ fc o T tit „ fi^fULTliS 

MeOHiiEGi: O g * « * £ l± DMT i<^iSBt4©7, mi 
EX7'J-t 30~60t luftiP Lfc&. saasiiiB 

Me0H£J: tfEG£^A,T-^&<7)-e, d ©^r- ? £ #r L ^ MeOHcD $ £ ffi 
ALs I#USgX7'J-{tLT, DMT £ft#-f£„ nhtitz* 
v V -li?ISH»i£lig*(;:ft& DMT 
MeOHt (Z^gil- *. 

C«)i5t*»f^Oti0jiLlHl»li, lUHX-r SDMT ©g^SKu: «fc -5 
T-«W(zSS**<a«2-4@©l«fF«:lT*tfJ:^. * fc , fi 
¥Si LT#?5t*®H|-e©««lle0H(i, 'MM £ * * c t t> r- § 4 . 

tt*>*. DMT ftfcEGiMeOHiWig^fcli. IS ( e ) lz 

fft^n^o IS (e) Hfc^T, EG b MeOH <h Olp'ffiti, fnicg 

l 5 



WO 01/30729 



PCT/JP00/07289 



(i, Iff ( e ) (3^T$£<7){S^MeOH£il#Jtig£ L, l@i*Jl 
ftffllg^Ci^LTIg (f ) IciL, EG£g£-T 

3& J3c # <Z> 1] W ^ |6] ± * g W t LT , fSJS«©-SHJ £8?fi£tl (IH 
(a) ) l:ILTUi\ 
IS ( d ) Cfcl^T, SIR $ fttzy- U 7 ? )IM *J * ^;KDMT) (I 

LT^*pJflEttfc £*©T-, DMT <Bg#SK0>Sfi II £ £ # 

*f£B3 iz is ^ T , 15 ** Uxf Jimm^} # , -f'Jxf b > 

^Mfifcf x # U * - - K * 'J 7 U 9 > > *' 'J !L$> ifeftfr £ 

^13(4, II (a) rofnc, ^^^Iftffi^^tt-f'Jxxf 
^mmVa xf l/>/'J 120- 175 °C ffligg 

^ 0. 1-0. 5MPaCDE#TUfc^TMMS LT?£?££M U 

(a) M^m-tSIfl (g) £ $ b K#/tT-^T «t ^. 
IS ( g ) iz is or, air IE, iliDMtJJ5£#li. ifl/V/'j3- 
U * 'J xf- u > 7 9 U- h £ J$5j^tf Midi SIM # 

ti> *^IMht, £ing!iM#fr befits n*. is ( g 

) iz is & ^aiSJKti 120- 175 t T-* 0 , 150- 170 t T- * * Z. 

t*<»*L^. &a?fi«i&< i2ot *?«-ei4 N *■ 'j xf u > x u 7 9 
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LlaliR-r ^ DMT. EG <D S K £ {£ T $ * £ t ^ ■? * f p £ £ 
4f5:ti<ife5. £ tcMIIETj 0. 1-0. 5MPaT* & 0 N *MET 
Z>Z ttf&i L^. MSE^^'O. lMPa*«T*li«E£»j&« 
0 IgtfJUiicft St^i *tP£ £ 4 f £ z t 0 , 4 

4 0, $ b 1:7*7 > h jHESd*^3c^±<7)®^ L < ft ^ <h ^ 

* ^ -ttlZ 0. 5~ 5 BtrslT'^ £ d t * L < > 1-3 BtfHlT- 

*>* y f- ;U ti x t'X ( j9 - t KD + i/xf Jl/) f 1/7? U - hfflSI 

$ b izX&wnfti&EisLfifeiz&^xmWLit titer u 7 ? »|y 
^ tv ti „ # y x x -r jkb fi jg ffl JSC *4 t t T ffl ^ £ c t # T- § £ . 

(H 1 ic ^ T , $5$ L fc # 'J 7 ;u * U > r u 7 ? U - h . & t>* # 
•J ft ft (pvc) 'J xar;ujJSj|«j*:#*&jiii* b 

w >10a 8? fi£ffl 1 |5j B# tz <± «^ . :©)BIt»lt|3 
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mm^m i ^x-Eoizm m ^pvc it, mm#%ig.w. 2 *i3*>^ 

ti\ Ii:i*flll3*i:l3^T, EGlz J; ^ $ ti. EItMHSw 

ftif $Jti. ^Iti 1 IzmmZft, PVC ^b^^H^tl 

, -e©F^ia(± 175-190 r ttma 

l£Ji4(;:&D, ttiASSltT'EGi # 'J xxfiHIi t <z>J£# 0.5 
- 2 fcft* J: 5 I- EG £ Mb? ■ §££t£. g££ftrcEGti, 

^ * tzUeO\iZZ<»&&m\2fr bm&t Z Z. t IZ X T, tf'Jxxf 
M^^tlB?B£$£DMT £ 7 ;U* U > 7* i) 3 -;u t (cfcgjf * . d 
<Z>B#, xx rtffl(iti % 65~85t N 0. 1-0. 3MPaT-, 

ffigtffffl 0.5- smffi&m&T:'* ZQAZfttzlt ZO&tft Li\ 

L DMT i7;^l/>/'J 3 -;U £ <Z>££% £ , &$j<?>MeOH 
kUti^aiU Z. tiZmmftffigiS. 6 L> DMT oy-U 

n/cDMT 07- ? tt, fit LTCDMeOH£#$[ LT^4 CT- 
, SSMe0HT*X7 »; -{bLHg@?£#Ri-f <&. {ML, £ CO DMT - 

0 

$ b (c , 2 I3 8fc# L/iDMT ? £ , DMT M^m 7 U 

ft ££ L fc DMT 1 4 £ 0 t S . i <7)^§tl 7 <B J£ g <B 8 ift «\ *C0- 
§13 £ 7 f > 7 a «:Jfi LT^M^tf » 0 ££ttl8K8iH* 
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-15, @&#Slgfi 6 IZ&^TftmZ n/cxf U > 7" 'J 3 — >l t 
MeOHt OI^?-, MeOH^gil 9 &tfEG^gil 8 StfCi^LT, 
MeOHRtfEG£g£f *„ d ©SirMeOHCix* -f ;i/&»EJS«| 5 Kft 

s^k, MeOH^gii 9 mmommz, tomum* izm&L, eg* 

g£t*. 8£ IfcEGfl-gRIi, 7-f > 10 a £ftlTB?t£t 1 (z 

tt*J. EG^^iS 8 ©^?gO-$Plifi?«#*f 1 (3M L , ^OtiJi^ 
Jfei: LT*^17lctfeai"r. 
PJL±(omntt7 n z t iz «k o t. PVC -f * *' iJ7;b*l/V 

f- U > 7 'J 3 -;b£r^ 7 >21 a frM±i*^, ** »J x 7, r fl/ 

fi?fi^*f 21T-x^ U > 7 'J 3-;KZ^8?L^^T-^®lZ^^LT 
^*"'Jtb7^ mmzmg • «ffi«22lz 

ft If J: l>. $ L fc *''Jtb7^ > 371* P#£ $ ft 5 . 

^fifittT-xf- u > 7 V n -;U t ** »J iXf/Hlltl t <7)it*M *} 
1 tftiiolu, 18 ■ »ffifll22l32IA L, xf l/>/'J □ — ;l/ £ 

^ e • §iL/;xf b > y i; a &mn£ m2\izmmi* 
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Rffiflmiiftte L , £btc> xxf ;u£&£J£M&£* W{£ii&8f31 

£ 0 d<DB#. xXx^3c^K^fi^Sti 75 0 Ciaff, SET^iUPal 

£j£LfcDMT if- U > 7 'J 3 -;u t £ $ fij <7) MeOH h # {c # £p 
L, 3ft «:S%^MISS25(c^^ L, DMT coy-^t7^+U>7 
y tMeOHt w?I^?Ki:(z^j||-r^ e DMT <Df-9& 

ft IN ) „ 

2 EljJfe^LfcDMT wy-?£DMT £9j£26£ ftte L * IS IS L fc DM 
T53 Z\s\i&t& 0 &9J&26«60»»35li£tti;:0S*1-4. 

@$#gilSS25lc J; 0 #§1 ^tiif U > 7* y 3 -;u tMeOH 

MeOH £x x x ;u £&EJ£ti 23 C {& * MeOHO-gp tU«|ti 
Z. t # T* # £ o 

MeOH^gil27i£JStf)g|$ni, xf I/ > / 'J □ - ;Hg^ 
28(3 ftft t „ if l/>r'j3-;^SJt4, 8i$nfcxf i/> 
7 'J n -;uw-««rJBa^fl| 2l(3«»r 4if U > 7* y 
T|£fflL. So /iEGlilsIi|XEG34t LTmftdSXfctS t. X. 
U > 7 y 3-;u^S«280«f«36(iJKl|!fet LtMcftlllJt. 

± IE ©it ft £ ft ^^tlz^-pT, > ^tWt « X y 

i^f;HIft* £ , m%]$Lft t LTWDMT t x ?• U > $r y a - ,u 
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h IZ *' i)7l K s ft!fttt3538»«L # 'J * - *' * - K # 'J 7 U ? 

29 a?fi#tt i xti2i t nrniz^ mammf&ftz u >ru □ 

£ W tt £ n K J: 0 fa & IBS * £ * & © ti ft ^ . ft , Hflfefll l ~ 
( 1 ) DMT, MHET, BHET tWl (96) : 

f'^ u 7 * u - h (j^t, MHETtmsis-r^ c ) N sr>* 

t'xt Ko + i/xf/bf i/7H-h («T, BHETi: 88151" £ d £ 
** $> £ ) £ # X ? D 7 h 7 7 ^ - ( t a — U «y h /< -y * - K ft 
SiHP-5890 % + tt7'J-*7A : ^-xjuf^fx > XMTC-170 
l ttffl ) lw J; o TtiLfc. 
( 2 ) EGbWM (%) : 

it ij 7 A 3t J*#J : v - x ;u -T x > X }±£i ** 'J 7 )i 4- U > / 'J □ - 

/b-6ooo ttffl) izx i xmm Ltz e 

( 3 ) * D 3'-7-fifi¥£j#^fi : 

— SB ft? J! □ L ^ $lBtttt(;:&*jgPET =^l^f4 L , ft? a 7 h jr 
7 7 < - ( Bi«f^»faBlL-4000) tT^ftfi Utf HhFa 
77>*ffll\ ft ft ©»«t <h LT / \ + -f7/U^"a 2 -7'D/W-il 
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t ? a n * )i a t <d m^mu £ m ^ t , m m *' v x f- u > £ r§ ^ r 

( 4 ) DMT * (Dt£|$ti : 
MDMT £MeOH(c?g8? L s ^ * T 4s i> tz <fo dp <n # W 

»#f«a (Hgft^ (HO Si TTOXlOOj ) 

EM i 

( (1*) ? a ^30000 f 

--;u*-x) taKttK/wr ( («) tefiflFm* ^ n /MS4000 

ssisi^ttt/wy) t z-zti-eti 5 it m tik stf'jxf i/>fU7 

?U-b (J^T^ PET tllSia-r*ii:A<** 0 ) 100%©JSife £g $ 
3-5 cmK^JBr t fc <D £45MSP> PET ** h ;U £ 3 ~ 10mm£ [ztj] 
mttz *><B£45SS$B. ||7-f ( 2. 7SMSG £ A 
L, 183t T? 4 B#W¥&# Lfco 

ioo^ -y •> a^jHtatWi LT*«LT^*ataatan, ±ibeg& 

PVC £ 170t izin^^nfc EG 90SM$T-ft&L N ft » li 8U 0 g 
if (3 g 0 fc „ 

»B#ita-C»$>nfcEGiSijfc«:6.65kPa ©«EE&St;: J: oTML 
, s ^ i: L T EG 270MSB£Ih]i|X t tz. 

S&tMeOH 180SSSB£8:ALfc e ^ET-?M£75t, *#T 1 EH 

t# ti DMT. EG £Me0Htf>?I£$| £40t £ T*#£P L , #7*S13G 
-4<D 7 ^ ;U ? - -etSJfi L fc. 7 -r )b ? - ± (w Is] 4X T- # tz DMT £ 180 
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7^;u^-±(ctitET"^/zDMT Sr&ffS&Mlzttii*, j±#6.65kP 
a OiEIgt-g^i LTDMT £ § £ £ 7511 S gp 0 T* £ „ j£ 
A LIMPET 6 iDMT Ci83fifi%, EGte71fiM%£]i|XT- 

tfco X> ^ aa DMT *<D&mftte'®&&mftVimW.X-M%.Ltz£ z 

%mm 2 - 6 RVit&m 1 
nmm 2 ~ 6 Rvttmm 1 tz*>oT, h«e^j 1 tmmt l 

1 3 







(wt%) 

(*1) 


(t ) 


(Hr) 


nrnm 2 




3 


180 


6. 5 


fSffliflJ 3 




1 


183 


5. 5 


n«j 4 


If K"^ > # > 


3 


183 


7.0 


5 




3 


185 


4. 5 


flifcflj 6 




6(3+3) 


185 


3. 8 


i£&m l 


Hi 81 ft L 


0 


185 





Jt&ffj 2 

© ss * 23ot tLtzz tzmz . zomitrnMrnitm 
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h 210ppmT-& tz 0 

mmm i 

mm^LtzPEi z^tsEmnmmT^ f±;A»mT-<7)EG/PET am 

Jt#0. 2 * T-EG£@£ £ -tttz Z t Z m £ . Z (D teli H fig 0J 1 t 

mT-i|x$ 55 0 /o-e^ fc 0 

HfifefflJ 8 

tt^fifiSm-e (7) EG/PET SfiJ±# 3 (3^6 £ T'EG£g£$ tffc 

-iHI^ ^©ffitlUJfeW 1 fcEfcft#»|§l|X«M'e£fToA:. ft 
bn/: DMT <Di&mit 78% T- $> „ 

fr^DMT tEG$rr^M(c[p]i|3lLf#^ C t fr'UMJ 1 ~ 8 £ J; 0 figfS £ 

TBnmm 9 ~ i2St>*Jt^^j 3 ~ 5 iz&^x . TieiitiWT bn 

( 1 ) DMT ^W^^^Wfi(ppm) : 
MDMT ZUeOttlzmm L.. ^ * # ft T ^ tz WL^m * © 

mzmmt lt, dmt *<7)^^-ajt^m^ • 5£ft##r£a/£*r«i 

(H^ft^ (ft) M TTOXIOOJ ) T'ftSbtz. 
(2) xf U>/'ja-;n| ] ©litfI(ppa,) : 

*»*S££*T£a (ESit^ (ft) Si TTN05J ) V$tf>tz 0 
HftfeffJ 9 

EG 400SMSP £ -tr 7 7';U7 7 X ^ (c£A Mfett**'Jx^u 
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£1$. *§fe©PET h ;H- 3 - lOmra^ KtflBfr U:t 0> £40MSB. 
K»V-^3fi*«P*aAL, «#£«100rpin?f|LffiL 185°C t L 

fc. 

JlHfrJn&LTis 0 100^ -y *> ^ £|fi £ 8fcf £ Lttt«i§^ 

KSi@T-f# £ftfcB?fi£$£6. 65kPa O $Eii@ T- M L , 
LTEG 300S*SU£[H]i|X Lfc. 

ioafflft^ix^^xftRjEttat l'tjkkv-^s: 3 a a ft 

<hMeOH 200fim£|5£&:A Lfc 0 SJE T*?£& £ 75t , gE#]00rpm©# 

n^ntzMl. EG £MeOHO?I£#3£401C * T-ftiD L. #7*§!i3G 
-4© 7 w ;U ? Ltz 0 7 ;u ? - ± K 0 J|X T- § fcDMT * 180 

»*»OMe0H*(cftAL. 40t £ • L > HJgtfvxM 

7 w ^?-±Kt$$ET-i*fcDMT *^e$|{IlcttJi*, E#6.65kP 
a roiEI§T*§5}t IT DMT 76fi M£P W @ ft £ 0 

IX T* § tz 0 SgSJS^ODMT *£$J£ Lfc it it SIS T* & 0 % & 

ALfc *' D i7f & t DMT ©£JfciR$ li91fi*% 

■D tz o 

itiKimfCfcofc. m^X^T*^§DMT *Wi&5g#£$J£ 

Lfc £ d 5, ^thPg^J^TT-fe tz. $ b(C, X7> xMt£jS& N 

tz±m®)<Dmm%ifi&mM.z&mmti, nm^m^mtfvmzLtz 

2 5 



WO 01/30729 



PCT/JPOO/07289 



9 dfc ^ifeOPET /"K h ;l/©f!J 13 i;f ft© PET *' h ;u 

££A Lfc c: t %m # ^ jfeii H Sfe £ij 9 |^8©#BllI]»lX»tt £*t 
o/c 0 Ih]i|xdmT ^W^HtM, il^EG^ ©M^MOltH 2 (Z/Tt 

0 

v'/tf/^ufciu^t, -tofaiiUfflEWi 9 ^ in] ^ cd 5> [hi iix 

t»ft«:(To/t. PET ti 6 B*M^-P*j» LfffM£;&<3£|g tfc 0 [5] ^ DM 
T *E>££fi % 0iREC*oa**©S!l£i|i**« 2 13**. 
tt&ff'J 3 

^JfeW9i:fc^T, HfecDPET # h ;u*§^#£MfiPET *' h )l iz 

fc. HI IX DMT *OiMJgS, l£llXEG*0B**0>ai£|£*£* 2 (1^ 
-f . 

*©fl!itt3lifc0J 9 fcE»(B#J||la]i|X»ttfc(Tofc 
0 PET liWl^JRJCt § d t ft < % £{fcLftfrofc. 8J£igS£3l 
2 13 TTn t . 
J±«ff>J 5 

H«j 9 Cfc^T, «#ftjft4jgj|^ 220t L fc d * F£ § 
, fOffittX»«9 &BltR 0#«lE]i|xaiflF*:fT-3fc. PET tt 2 B#mj 
15#T-?tB? L8?S£#£*£ Lfc, SIX DMT *0ifi**, 0 ^ECt" co 

s % <o m sis * a 2 ic * t . 
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2 ] 







IS 4X DMT 


MEG 




tit 








/TT.I n 

$k mm 9 


o 


o 




< lppm 


< lppm 


3= tts ffiii i n 

^ /JtE 17'J i u 


o 




o 


< lppm 


< lppm 




0 


0 




< lppm 


< lppm 


Jt«0! 3 


o 






< lppm 


< lppm 


J±&0J 4 


o 








it mm 5 


o 


o 




3ppm : 


1 1 ppm 



TfH^j&fe0U2-~16&7jjt&0ij 6 ~ 8 izfc^T, T 15 w 8 J S £ ff 
fc. 

( 1 ) SIX DMT *P<D* u 7 * >£*F* (ppm) : 
EI IX DMT o a*/U All ( ADVANTEC?± SSIGA100) 

( 2 ) IhMXX ^ u > / ij 3 - ;u c(3 cd * u 7 -c >tfi (ppm) : 

U > / ij 3 -;U£MeOHT*^|R L. ht&. < ADVANTECttWGA 

ioo)T-jii§ l „ tt»»fF wit 05*5 a*** U7 * >twi 

£ ;}< «> 0 

( 3 ) DMT ^OlSltfi (ppm) : 
0JIXDMT ZMeQWlzmm L , ^ «> * 46 T *> ^ fc *ft# cja cd it X f W 
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mzmmt lt, dmt <pv>mmmiKzi&m • ^n^mmm/^^m 

^aY'y^mmm. (=mit¥ (ft) fTOXlOOj ) 
(4) if b>ri^-;^«llttl(ppm) : 
@^i^u>r«; 3-;u?:MeOHT"^^L, ^ 46 * «> X is o 

(Hgft^ (ft) riN05j ) T-*A6fc„ 

H%ffl]12 

EG 400MM^$r-tr/N*7 7*;b7 7X3i;gAU $ h \z # y * u 7 
>r >HTC*''Jif b> ( 7 JU K 'J -y f tfcfil * * a 7 N018, 190- 
0 > 125000) *10S*gp\ *fe<0#'Jxf l/>f 1/7^ 

U- hgjtf)** h >U (3 -lOmm^lctTjUff l £90fi*S|5, j^M 

V-/31ia5$-SAL, 100rpraT"#S L 185°C Ltz a 

z. nttUZ 4 B$HH8ft t fc t d 5 , PET (iff ft? LIBa^A<^e Lfc 

o 

, HlS:|lDiLTi3 0, fro 100^ r>a4«!:7^^-HT 

iHiiT-fH bnfcBi^jJte. 65kPa <7)$Ei&@T-jg|IiL. 
LTEG 300g*SB£|5]]R Lfc. 

MeOH 200SS$B*&ALfc o S E £ 75t , flmiOOrp B 0!)#ffi 

I# b tx 7c DMT £l>'EG£Me0H<h<7^I£$l£40 o C £T-ftiPL, #7* 
M3G-4W 7 <f ;u ? -T'iiii b/c a 7 -f ;U ? -±iz\n\i&x # fcDMT * 
180fi*aJOMeOH*lcaAU, 40t IwflDfi • «#8fc» L, PUS #7 
XSiW 7 * ;u * -T-ita Lfc. iOttlfF* 2 (°]|§ OjlLfc, 
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a WidcE^Slc J: 0 % §5} i Lt DMT £ § tB $ -tt fc . g#78MS$ 

, SALfc-f'JiXf Jl/S-IiCtStDMT ©KFEJ|X^t±92MS% 
MDMT . MEG^UKi** V * U 7 <f >ti#£ L o 

mfcm \2iZ is ^ T > *'Ul'70nT *' 'J 7* □ £ U > ( T /U 
K U -v ^*±$£ ? n rN018. 238-9 j ft =?- A 250000 ) 
Lfc d i: £|5£ § , -e ©fftii|gifc«12i: R # 0) # Ml Is] iB ft £ ft , fc 
o MDMT , @iREG*tC(±zK U * U 7 * Xifffi L ft -3 fc„ 

^j&fe0>J 12(3 *J ^ T „ ^ 'J t 1/ 7 > £ LT/f'J xf b > 5 fiM$p 

m \2 1 mm oyftmmi&m ft z ti ^>tz 0 euxdiit , meg#{;: 

H)feff'Jl5 

> tm^tz cii^PI^, *<&f6liSSite0!ll2£ |5j«Ro$JH|5|ilXiSl 
lESSLfc. HilXDMT „ UiR EG V * l> 7 -c >ti#& Lfcfr-a 

MfeM 12(3 fc^T, *' U * U 7 < > t L T % *" 'j x ^ U > 5 
'J xf U >iW7^^ 2 liSPi: ,f 'J xf b >i©^ t 7 7' 3 I 
*&t fciftAL. mW&ft-t & 185t t L fc d t * m 
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K*St>T\ PET (4 4 \%®r-Mm L8?fi£#£*l L/c 0 @iRDMT „ 0 
II 14 ** «J * U 7 w >(4# & L ft -3 . 
01RDMT &tflIIHXEG'*<0S*;&U { JSS5w£Wm*£S*tt 
x »*iSI&£#Ttf-T-8!j£L;fc t:5 ^ f ft & fctbEfliaTT?* 

tmm 6 

t4^*feW12fc|i)»<7)^»gIiR»f^€:(T^fc. MDMT 

s^EG^wM^awi'js^^^a 3 jc/Tx-r. 

rt&flj 7 

*n®&nMmi3km&to#iisi®*sLmftzi7'>t:. pe 

T i4RJCS<t ttt^-afe. 
itjgfl] 8 

^MmKis^T, jSMJftSSJlt 220t i: L fc z. £ m # 
s *Oflfet4HME0>Jl6tl^«<7)^St|5]i|xaifF«:iTo/i. PET 14 2 M 

\5ft-?mm L®n£tf7i& ttz. siixdmt 4>wsu, meg*© 
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[« 3 3 







mix 

DMT 


1 M 

: eg 


mix 

DMT, EG 


mm 


PE 


pp 








Nil 


Pitt 

io 


H*fe0Jl2 


o 


o 


_ 






Oppm 


Oppm 


ML 




0 





o 








Oppm 


Oppm 


ML 


^»J14 


o 


o 


o 






Oppm 


Oppm 


ML 


r I * i i *r-i 1 i r- 

H]5te^Jl5 


o 


o 








Oppm 


Oppm 


ML 


HSE0J16 


o 


o 




o 


o 
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